ABSTRACT. This article reports on 10 new accelerator mass spectrometry (AMS) radiocarbon dates from early phases of the Early Bronze Age at the long-lived settlement of Pella (modern Tabaqat Fahl) in the north Jordan Valley. The new AMS dates fall between 3400 and 2800 cal BC, and support a recent suggestion that all Chalcolithic period occupation had ceased by 3800/3700 cal BC at the latest (Bourke et al. 2004b ). Other recently published Early Bronze Age 14 C data strongly supports this revisionist scenario, suggesting that the earliest phase of the Early Bronze Age (EBA I) occupied much of the 4th millennium cal BC (3800/3700 to 3100/3000 cal BC). As this EB I period in the Jordan Valley is generally viewed as the key precursor phase in the development of urbanism (Joffe 1993), this revisionist chronology has potentially radical significance for understanding both the nature and speed of the move from village settlement towards a complex urban lifeway.
INTRODUCTION
The first (purely typological) studies on Early Bronze Age (EBA) assemblages in the Jordan Valley settled on the turn of the 4th/3rd millennium BC as marking the beginnings of the earliest Bronze Age culture (Albright 1932; Mallon 1932) . It took some time before the initial stages of the Early Bronze Age (EB I) were codified (Wright 1937 (Wright , 1958 , with the appropriate chronocultural status in doubt for some time (de Vaux 1957; Hennessy 1967; de Miroschedji 1971) .
Radiocarbon dating eventually provided a way out of typological dilemmas, but this took some time to come about. The first radiometric study to address the beginning of the EBA (Callaway and Weinstein 1977) , moved its origins back into the last quarter of the 4th millennium BC, although to achieve this consensus, a number of apparently unreliable earlier dates had to be set aside (Callaway and Weinstein 1977:5) . Mellaart challenged this attempt to harmonize historical and radiometric data sets, advocating a considerably higher commencement date for the EBA (Mellaart 1979:17-8) . Weinstein took issue with Mellaart's analysis, but struggled to account for the growing body of unexpectedly high dates for the EBA (Weinstein 1980:22-4) , suggesting that sample contamination or "old wood" issues might be to blame. Even so, in a more wide-ranging survey of Middle Eastern radiometric data, Weinstein placed the beginning of the EBA around the middle of 4th millennium BC (Weinstein 1984:306) , considerably earlier than in previous formulations.
Following on from Weinstein's study, Gilead surveyed the radiometric database pertaining to the latest horizons of the preceding Chalcolithic period in the northern Negev, and concluded by advocating an end date for the Beersheban Chalcolithic early in the first quarter of the 4th millennium BC (Gilead 1993 (Gilead :87-9, 1994 ). This finding is consistent with more recent work in the south Jordan Valley, which advocated an end date for Ghassulian Chalcolithic occupation no later than 3800 cal BC (Bourke et al. 2001 (Bourke et al. , 2004b Bourke 2008) . At the same time, new research on the radiometric chronology of the earliest EBA cultures of the coastal plain (Golani and Segal 2002; Golani 2004) , and in southern Jordan (Görsdorf 2002; Kerner 2008) , was turning up results that strongly support an early 4th millennium cal BC beginning for the EBA.
While most recent scholarship seems unwilling to countenance any form of occupational gap between the Chalcolithic and the Early Bronze Age cultures of the southern Levant in the first half of the 4th millennium BC, opinion seems split between advocacy of an attenuated Chalcolithic culture stretching throughout much of the first half of the 4th millennium BC (Joffe and Dessel 1995; Burton and Levy 2001; Braun 2001) , or those who embrace an early 4th millennium BC transition to the EBA (Gilead 1994; Golani 2004 ). That such a scenario implies a much longer span for the EB I period than previously acknowledged would seem unavoidable (Braun 2001) , although recent work on the later EBA sequences in the Jordan Valley (Fischer 2000; Bruins and van der Plicht 2001; Segal and Carmi 2004) and the southern coast (Anderson 2006 ) strongly implies that the dates for later EBA assemblages (EB II-III) may have to be revised upwards as well.
It is against this background of conflicting chronological scenarios for the birth and development of the Early Bronze Age in the Jordan Valley that recent work at Pella in Jordan is to be placed. Pella is a long-lived settlement of around 8 hectares, located in the eastern foothill zone of the north Jordan Valley (McNicoll et al. 1992) , occupied for the greater part of the last 8000 yr (Bourke 1997) . One aspect of recent work at Pella has focused on the development of a robust radiometric database for the prehistoric (Neolithic through Early Bronze Age) occupational sequences, sourced from short-life botanical samples.
A first report on the Neolithic and Chalcolithic radiometric data was published recently (Bourke et al. 2004a) . The current article reports on 10 new short-life AMS dates drawn from a variety of contexts across the extensive Early Bronze Age horizons at Pella Bourke 2000; Gibbins 2001 ). They provide important new data bearing on both the nature and the timing of the transition from village to urban lifeways.
TECHNICAL DATA: PREPARATION AND PROCESSING
All samples presented in this study were 14 C dated at the AMS facility at ANSTO (Fink et al. 2004 ). To remove contamination, the standard AAA method (Mook and Streurman 1983) was employed. Pretreated samples were then converted to CO 2 by combustion at 900 °C for 5 hr in a sealed tube in the presence of precleaned CuO and Ag wires. Graphite targets were prepared by reducing CO 2 over iron catalyst (600 °C) in the presence of excess hydrogen. Finally, the graphite was loaded into an aluminium sample holder ready for the AMS measurement. The technical details of these methods are described in Hua et al. (2001) .
The 14 C/ 13 C isotopic ratio was measured relative to the internationally accepted oxalic acid I (HOxI) standard material (Stuiver 1983) . Corrections were then applied for the spectrometer background, for the contamination incorporated during the preparation of the graphite target, and for the isotopic fractionation. Using the corrected radioisotopic ratio, the conventional 14 C age was calculated and finally calibrated using the CALIB software (Stuiver and Reimer 1993) and the IntCal98 calibration curve (Stuiver et al. 1998 ).
THE NEW DATES AND THE SEQUENCE AT PELLA
Each of the 10 new samples (Table 1) consisted of short-lived plant remains, mostly cereal grain, but occasionally grass seeds or legumes. Each sample consists of between 3 and 5 individual elements. Samples are drawn from discrete concentrations of burnt or dark ashy material wherever possible, with bricky debris layers avoided. This strategy was adopted to cut down the likelihood of sampling residual materials. Archaeobotanical work at Pella (Bourke et al. 2003:373-8; Meadows 2005:143) and at Teleilat Ghassul (Meadows 2005:133; Bourke et al. 2007:67-72) demonstrates the persistence of spatial and temporal patterns in the incidence of plant remains, even in secondary contexts. This suggests that even if some of the dated materials were residual, they probably derived from nearby contexts, broadly contemporaneous with the contexts in which they were found. The coherence of the sequence of 14 C results from Tell Husn (see below) reinforces this belief (Figure 1 ). The 10 new determinations from Pella are drawn from 2 main locations (see Figure 1 ). Four samples come from the prehistoric excavation areas on the south side of Khirbet Fahl (areas XXVIII and XXXII), and aimed to bracket the Early Bronze Age strata between earlier and later horizons of occupation on the main settlement mound (Bourke 2000:233-4) . One sample (OZG609) comes from the latest pre-Bronze Age Chalcolithic period occupational horizon, one (OZG612) from the main architectural stratum of the EB IB-II period settlement (Bourke 2000) , and two (OZG611 and OZG613) are drawn from the first post-EBA (Middle Bronze Age I) strata. Six samples are drawn from various phases in the life of a massive fortified complex on the summit of nearby Tell Husn Gibbins 2001) . Two samples (OZG875 and OZD023) come from strata of the earliest horizons of EBA occupation on the Husn summit, two fall within the middle phases (OZG 876-7), and two are drawn from the final horizons, one (OZG879) just before a fiery destruction of the complex, and one (OZG878) immediately afterwards, from what has been interpreted as a shortlived "squatter phase." Thereafter, the Husn summit was abandoned for nearly a thousand years (Table 2 and Figure 2 ). The 4 dates from Khirbet Fahl bracket the potential chronological range of Early Bronze Age (EBA) occupation on the main mound. The Chalcolithic period sample (OZG609) comes from an occupation deposit immediately below the first Early Bronze Age layer. Consistent with this, it records the latest Chalcolithic occupation on the main mound (Bourke et al. 2004a:122-3) . In so doing, it suggests a gap of approximately 800/1000 yr (about 4200-3400 cal BC), separating Chalcolithic and Early Bronze Age occupational horizons. One sample (OZG612) dates the main phase of EBA architecture present in Area XXVIII (Bourke 2000:234) . Two samples (OZG611 and OZG613) are drawn from earliest Middle Bronze Age (MBA) deposits, which seal all EBA occupation in the area. The first (OZG611) comes from a debris/fill layer overlying the latest EBA occupation, and the second (OZG613) from a small pit cut into this last EBA occupation (Bourke et al. 2003:337-8 ). Together, they suggest an MBA presence from around 1900 cal BC, implying another gap in the settlement sequence of around 800/1000 yr separating latest EBA from earliest MBA occupation, with the latest EBA on the main mound dated on ceramic grounds (in the absence of radiometric data from terminal EBA layers) to around 2900/2800 BC (Bourke 2000:252) .
The 6 dates from the massively fortified EBA structures on Tell Husn Gibbins 2001) sample the full occupational lifespan of the complex. The 2 earliest dates (OZD023 and OZG875) derive from building fill layers associated with the construction of a massive rectangular rubble and stone terrace located on the northeastern corner of the Husn summit. The first (OZD023) date calibrates at least potentially earlier, and could theoretically contain derived material. However, as both OZD023 and the later assay (OZG875) are sourced to broadly contemporaneous fill layers, it seems probable that they both record activity commencing around 3400/3300 cal BC. Both constructional fills contain exclusively Early Bronze Age IB ceramics.
Two dates (OZG876-877) derive from sequential occupational fill deposits in an enclosed courtyard located in the northeast corner of the complex. These courtyard fills are associated with early occupational horizons in the Husn complex. They contain ceramics that are transitional Early Bronze Age IB/Early Bronze II in date. The radiometric data would place this transitional assemblage around 3200/3100 cal BC.
Further into the life of the complex, 1 date (OZG879) is taken from an occupational fill layer within the gatehouse complex located on the southeastern corner of the summit. Archaeological assemblages are now exclusively Early Bronze Age II in makeup, and document late activity within the complex, perhaps from around 3000/2900 cal BC.
EB II occupational strata are sealed by a thick layer of destruction debris, associated with quantities of burnt mudbrick and stone. Immediately above these layers, in shallow, much-disturbed deposits suggestive of an ephemeral short-term re-occupation (often characterized as a "squatter phase" in much regional literature), a single date (OZG878) documents occupation which could potentially date anywhere between 2900-2600 cal BC. However, given the immediate post-destruction stratigraphic context, the transitional Early Bronze Age II/Early Bronze Age III makeup of the ceramic assemblage (Bourke 2000) , and the absence of even a single sherd of the Khirbet Kerak ceramic characteristic of mature Early Bronze Age III assemblages (Philip and Millard 2000) , it seems probable that this ephemeral "squatter phase" dates from around 2900/2800 cal BC.
DISCUSSION
The earliest Early Bronze Age cultural assemblages at Pella belong to the EB IB period in ceramic terms (Bourke 2000:252) . This assemblage probably begins around 3400/3300 cal BC. This is in keeping with radiometrically constrained EB IB assemblages from nearby Tell Abu Kharaz (Fischer 2000:222-5) , dovetailing with the closely dated earlier (EB IA) assemblages from Tell esh-Shuna North (Bronk Ramsey et al. 2002:82-4) . Shuna excavators suggest that the EB IA period begins there no later than 3700/3600 cal BC (Philip 2008:166-8) , consistent with revisionist dating schemes, which posit an early 4th millennium cal BC date for the beginning of the EBA (Golani and Segal 2002:136-40) . Of more general significance, the Shuna, Pella, and Abu Kharaz radiometric results support cultural formulations that view the north Jordan Valley as a key center of early EBA urbanization (Joffe 1993:73-6; Paz 2002:254-5) .
The transition between Early Bronze Age IB and Early Bronze Age II cultural assemblages at Pella would seem to have occurred around 3200/3100 cal BC. This is perhaps a century earlier than traditional ceramic-based overviews favor (Stager 1992:40) , and as this transition is tied to the rise of dynastic civilization in Egypt, it is a datum of some significance. However, the Pella data are consistent with a large group of EB II 14 C dates from nearby Tell Abu Kharaz (Fischer 2000:223-8) , which include exported Egyptian materials dating from this transitional period. They are also consistent with new radiometric assays from EB II Jericho (Bruins and van der Plicht 2001) . All favor raising the date of the EB IB/II transition.
Perhaps more telling, these Levantine findings are also consistent with new assays drawn from the Egyptian Late Predynastic/Early Dynastic Royal cemetery at Abydos (Görsdorf et al. 1998:642-5) . These also favor an upward revision to the EB IB/II transition date. Although these new Egyptian dates are not without their critics (Joffe 2000:113, n. 4; Hendrickx 2006:90-2) , constant appeals to a theoretical "old wood" effect in a Royal necropolis would seem somewhat strained, as even Weinstein (2003:643) has come to acknowledge.
The end of EB II occupation at Pella seems to be associated with a site-wide destruction of some severity. Cultural assemblage analysis suggests that this EB II assemblage at Pella is to be dated towards the end of the EB II period in general (Bourke 2000:252) , as isolated ceramic elements that look forward to later EB III assemblages support this reconstruction. This would imply an end date for the EB II period in general somewhere between 2900/2800 cal BC. The Pella scenario is paralleled with closely similar archaeological circumstances (a site-wide destruction perhaps earthquakerelated, ending all EB II occupation) and like radiometric data sets at nearby Tell Abu Kharaz (Fischer 2000:224; Philip and Millard 2000:282-3) and at Tell es-Saidiyeh (Tubb 1998:41-8; Philip and Millard 2000:283-4) , further to the south in the east Jordan Valley.
Culturally, the beginning of the EB III period is generally correlated with the rise of the Egyptian Old Kingdom, and set at around 2700 BC (Stager 1992; Philip 2008) . However, associating the rise of Dynasty 3 in Egypt with the beginning of the EB III period has always been tentative, with insufficient exports in either direction to knit the cultural assemblages together securely (Philip and Millard 2000:281) . Placing the start date of the EB III period at around 2800 cal BC, perhaps a century earlier than traditionally posited, is consistent with EB III assays from Tell esh-Shuna (Philip and Millard 2000:284) and Tell es-Saidiyeh (Ambers and Bowman 1998:430) .
This revised south Levantine chronology serves to bring the later EBA chronologies of the northern and southern Levant into sequence (Philip and Millard 2000:287-8) . Where previously it was necessary to posit a 100-200 yr time-lag between production in the northern Levant and export to the south of distinctive ceramic types such as Khirbet Kerak ware, with the revised chronology proposed above in place, such a forced scenario is no longer required (Philip 1999:50-1) . Finally, it is of some interest to note that recent radiometric studies on Dynasty 3 assemblages at Saqqara and Dashur are consistent with an upward revision to Old Kingdom chronology of around 100 yr (Bonani et al. 2001 (Bonani et al. :1303 , so the link between Levantine EB III and the beginning of the Old Kingdom may well be sustainable after all.
CONCLUSION
The 10 new dates reported above outline the broad chronological phases of the Early Bronze Age I-II period horizons on the main mound of Pella (Khirbet Fahl), and on the nearby fortified hilltop (Tell Husn). Taken together, they suggest these EBA IB through transitional EB II/III strata at Pella date between 3400-2800 cal BC (Figure 2 ). These dates add further weight to recent suggestions that the EBA I period occupied much of the 4th millennium cal BC (Segal et al. 1998; Segal and Carmi 2004:139-40; Golani 2004:46-7) . It further supports recent work placing the transition between the EBA IB and II periods around 3200/3100 cal BC (Bruins and van der Plicht 2001) , and that between the EB II and EB III periods between 2900/2800 cal BC (Philip 2008:167) , in both cases perhaps a hundred years earlier than previously formulated.
